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(57) Abstract: In an exhaust gas processing device wherein in order to efficiently outwardly discharge heat at high temperatures 
of about 90 - 150 °C released from a GGH reheater (9) during the shutdown of a desulfurizer, to prevent damage to equipment and 
corrosion preventive lining material, and to ensure long-term stabilized use of the exhaust gas processing device, at least a GGH heat 
recovery unit (5), an absorption tower (6), a mist eliminator (M/E) (8), and the GGH reheater (9) are placed in a duct for exhaust 

S gases discharged from a fire furnace, in the order named as seen from the upstream side of a flow of exhaust gases, an exhaust gas 
duct (7) between the M/E (8) and the reheater (9) (the exhaust gas duct (7) between the M/E (8) and the reheater (9) may be provided 

O with an SGH (16)) is provided with a heat radiation device (a blow-off valve (1 1), a blow-off pipeline (12)) or the like having a heat 

^ suppression function for suppressing dissipated heat from the reheater (9). 

S (57) flae&gacDgiEf? ±&iz ggh isan&s 9 * e>»u $ tizm 90-15 o°cto;ss(D5&£2&^wictt6s 



O 6»a 



WO 2004/068034 Al llllllllllllllllllllll 



Pltej: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW 

(84) Ji^SrS^CD^l^fBy. ±T<D«5S(D£«««*< 
pjfigj: ARIPO (BW, GH, GM, KE, LS, MW, MZ, SD, SL, 



SZ, TZ, UG, ZM, ZW), ZL— ^ V? (AM, AZ, BY, KG, 
KZ, MD, RU, TJ, TM), 3 — □ V /* (AT, BE, BG, CH, 
CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, IT, LU, 
MC, NL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 



*-* (M/E) 8. GGH|51JH»»9*EBLfc»^XfllSSarctJ^T, M/E8<fcPito&«9(DfH<D^;tfX 
h7 (M/E8iBtaffiS90)iaa)»*X^ K7ICSGH 1 6 £{8*. fcfil^o ) IC. S*P»S9^&0)&8k 



WO 2004/068034 



PCT/JP2004/000872 



w m m 

*nmmm±(Dfrti>. mux* (Dmmmitmom^mmt vx, m^hk 

a^gCDig^-efeS^*ft^ (#PS¥6 - 2 3 8 1 2 7-Sf&$g&£) © 
20 !77>4-e#ff^?^ GGHg&H|l&i§§5 £SI 0M^g©q&lKig 6 C##> 

x %L m & m t % a t X- m 13 * <t> © b£ & < b m & us jr m m m & ft u x m. u m 

ju##* g i *mm i 3 tit^^-r^-^t{i/t^^x^>^ 17, 1 7 &w 
t-r So 



WO 2004/068034 PCT/JP2004/000872 

- 2 - 

is-x g 2 itm&i i 3 frt>±m,*\zmmztiz> 0 wm<D*.ta l &Wi&. 

®|qj±i: SSB&JL&EISfci&XtffcHP*'* h 7 1 3 © F«3® 

5 £ frl2> o 

>U-^5£GGHf&[eli&t§5 i: J > 'J— *3CG GHH2ia8ftS 9 <Z>H 
tigM&ttBBS 2 1 £^IBW2 1©HEB#2 2 iilMtttti&ffl* > 7° 2 3 

io vmnv? h7©ajp^">/u o^i^fci:^ gghsjoM9 ^e>st 

W£ftS3&fci:a&W r »i& s &V*fc«>x may ^7 h 7 CDF*3SB©#BmSft#$J 9 0 
~ 1 5 0°C£T:±#b> GGH#in^9 ©fu^E{8]£fcS 5.* h^U — 

15 

25 & Z> o 

ft;&@ iiB«©^Bji±> *r#e>j#ffi-f £J##*©*^ h fcj*#*©«Eft 



WO 2004/068034 PCT/JP2004/000872 

- 3 - 

j5fa±mWfr*>MKls >i>t£ <h%; >V -93*137 • 13 7 t-^^H]iRg§5. 

wig 6, $^hxyu- 9 8 2fctNiirHaftiHi]&*5 iKDmr-mmfoteffim 
$ts;>'j-^s«^ • 137 t-*uM^9 *mw ^&mi3 7 mmgim 

5 9 ©Itgo^tf;*^ y • #*b-*SMS§9 A>5>© 

io ilS^SCiitffeK 

137 • x7t-*muiiat&&9<Dm<DmiS7yz hcx^-A • wt-^ 

1 6&flt*. N fr-o±m^7 b 5. *~9 8 h7?- — 2± • 137M — 9 1 6© 
RtBfcx H&J&ig 6 ©«tefltjtl$ — • #X t-* 1 6 Stf^ >V—9 

*fc±i3a»»*«i«i-rsjihjfli«ij««i: btit (a) ~ (c) ©a 
*> © - \>i ± © % m, & m. vy x & & v ^ o 

25 (a) *7b*-V K* — 9 8 >V—93137 • 137\i-9U1)nm^9<D 

momi379'9 h (7^-j^ • 1S7M-9 i e *»£-fc«N 

*Xb^V $* — 9 8 h7^-I* • U7t-9 I 6©l0»A'7y^ h&t>* 
/Xfct • 137M-9 1'6 >V -9 3,137 • 137 t — * SM§§ 



WO 2004/068034 PCT/JP2004/000872 

- 4 - 

9 (Dm&mxxy? m izmibtinwLmft i i iHkmm^ i 2 
9(DM<Dm#xy? h) h rtgB©#H»a&*W5fe"rs»jft 

8 ©8fljfefi&**lft5£afi&±fcfc* UFx'J 8©x 

( C ) ban; 8 ^^^t-s^u^ > k m.&mmny'? hs m. 

JRJ8 6 i:^* h^U 8©P^CD^^X^^ hS^Att^ hx>H 

h) ii, mum 6 ©Mteff±^©^ > y — *5£#;* • t-*#M 
20 a • i 6 *>&©»#» to kwa v/xr± 

±IB«fi!Jfc«fc D> SulS (a) Oi^Cli, hi*!©£ft£ 1 

25 i fcttjaia* i 2 &£*»e>tt*&s*So 



WO 2004/068034 PCT/JP2004/000872 

-5 - 

(c) uhxgu-^8SMtsxi/^>h, ®.i&mmay* k m 
io m^-i -yvuttmiTo 

5 I3« © £ 43 & HSiR m 6 s 

is (a) ®.!&m*%?W'rz>ffim* 

25^-T£*rW 2 3§ 

is fc -^3; us JRJ^ t: flf/& u -c & m o 



WO 2004/068034 



-6- 



PCT/JP2004/000872 



-eft-ox, mmmmm^s w&®<z>mm&±miz&2i-rzs>v-*&xx 
x, mum 6 <DMm&±8fiz 5. x h^>; * sty >d • # 

-5 o 

20 X&Z>o 

&i t £ * $g bj§ © an #j {c o ^ Tin m & m v ^ x m w -r %> „ 



WO 2004/068034 PCT/JP2004/000872 

- 7 - 

io ban; s-ei&^tu mhztitzt&mmjix s 2 «y > u-^ssg 

GHSMi§9-e#iS£*-u ^©^£®s£ 1 3 a> e>3#m£ft3o 
ft&y > >; -*5$GGHf&|p]ifct§5 > u -*5£GGHi?Mit 9 ©f^ 

liMMf 2 1 J:^IEW2 l©PiEB#2 2 7* 2 3 

15 ia i Rxrm 2 (3^-r^»J»s GGHifja^tis ^^©ff^ffi!i©mp^^ 
mum 6 (D&m&± (M7 t > 4 ©f?it-exn^>^ 3£:mnywsi 

20 0 *,IBit^ti§o) hlRj^tSt®#l 1 &-£mfrt>±mfc GGH#M 
§§9©Mffc©gSiftC J: «jg±#L J: a fctSSai^A^ g 2 *mmizWL 

M©^®^S©iSg^ct ^qaJKif 6 ©5fii£^.lt EH- ^ * h^U — * 8© 



WO 2004/068034 PCT/JP2004/000872 

- 8 - 

e>±Miz-rzi5m*mw{sfz&. *&wtew.m#i 1 ©M&^ttsiae 1 2 

ffir5^^JS*r»©W»MftWTfc«SF*CS*^«©iftSE« 1 2©+^ x 

10 fco bipu^ ±iagsifi0!i*cyu 1 1 ^ifcmiew 1 2 ©«#•&£>■&*»& 

fl>ffl5C&aj"Ct*3©TS ifcSfcJfc&TBMbJBfflfUl 5 &iRJKJ£6©«tefM: 

H2Cwbfc»a#i 1 iiStmiBWi 2fre>«f5S£n3fifc®^m& 

MS 9 <Dto<Dtiiny* h 7 Ort^^Hm^JK^ilJ^-r^SJSth 1 8 SiSM 
12 2 C^-r«fc3£^;* hoiy — * 8 CD^BStF/XI±S9Bt> 5* 

20 -r5ChfcT*t<5o 

* h 7 ©rtgp^MS^^©/!®©!®*^^ ->^#£{£K-f 3 c * 
25 #&BJ3©^#**Qi3I^©©ti&©IISf&0!I£0 3 —0 5 C^to 



WO 2004/068034 PCT/JP2004/000872 

- 9 - 

13 5 fcj5*-r^l60!lfcia4 £P§]b<s U ^->7D- Mxr/biSDSiRig 6 & 

l?3bnl»S9 ©e*MS*&iI>«6 < * < tSfefeC, GG HI? Mil 9 (DWiMM 
Offiny^ b 7CSGH1 6 ^ii!9!bfe*J55,T-fe^o 

m U 5 ^ N _^ 8 t<Dm<DW,n?P h 7 1 1 #£>*£fc®IBW 1 2frtbM 

15 iu^^fi©^«gMi: ut> 0 3 ~m 5 fc^-rfifca# 1 1 hmmm'M 1 2 

8 G G H S»P^§§ffliJ 9 > fe5lMi5^hx"J^^-^8fcSGH16 0FI 

MU ^x fx'j 8cD«isau c /'xtti&®c. **h:cys*- 

20 ^xi/^> hzm&ffi.-eVc&i-zxT'u ; xjimw 1 9&tmiawi 9<z>w 

^^^^nt^-r^a^KibT^x ei 1 t.m 2 <Dmx xmmmmx* mm Ltz® 

25 < N *©S5«fc#fciE£tt&^o > u -^5£-e&;h,fcf G GHliai^ 

S#l l^MIBWl 2) Xtf (b) IfiW-l 8i:^hxU ^ 



WO 2004/068034 PCT/JP2004/000872 

- 10- 

XT'W X;i/@B» 1 9 SiSS^N (c) Uhx'JU-^8*Mt5 

* SJnaftS 9 <B US h £<i;£fc«iJ$ 
5 -£-&3i§-£tc:fc^ ^xh^'j U-^8t7f-A • fc-* 1 6©H® 
iM*^* hM/Xttxf-A • b-* l 6 > v-ti&Xx • # 

iS^I^2T*ii0^bfe^^^^j^i:l5iM^^j^#t#e>tiSo ±hb (c) ©it 

is £ 5>(c ±ib (a) mmmm (#tm# 1 i ^sfcmuw i 2) £/sv^«ts£. 
©pgng# (m^-^-r) v> ^>^sJ6. (c) ufx<ju-^8 4I 

fig-TSail/^ > K qRiRJtmn^^ h> iRJRJt 6 i: $ X h^U 8© 
P^©^#X^ h&.lF/Xii^ h^U 8 £S> V-?3,J3X • # 

fetfil-CfeSi^tttv h^'J 8 • ^fXt-^ 1 6 



WO 2004/068034 



- 11 - 



PCT/JP2004/000872 



*mntz£ti&, -mmmznu? z>M®mwiz£ »3> nmmm*ffiz. 
tzm,mmm<Dwmw ±mt g g Hnuni&ggxfi sgh^g g nmimm^fr e> 

££ e ■ 



WO 2004/068034 



PCT/JP2004/000872 



- 12- 

z> mmmmw & mm u tc z. t & t ? * mmmm <> 

10 

(DmxxV? hi:xf-A • ^o±|B^^ h^y 

e> © St «fc £ Wi m f £ W $J «E fi £ flf * fc C i: £ W 3£ i: f 3 » ^ * 1 13 « © 
is j##*M£lgo 

20 (b) fuj >y-*5£#* • tfxt — *Sia*t»<z>IW<z> 

max?* h h ft&<DB®Mum*m%.-? zumstteWLmL. 

(c) h^y ^^-^&i^t5xu^> K flftJ&JBffiP^K HRlR 



WO 2004/068034 PCT/JP2004/000872 

- 13 - 

MMtMfM MUR 1>'/X it 86* 9 << - > ^ W £ 5S b fc«tf& 

(a) ~ (c) ©a *>©-W±©fifJ&£iS:«-;fc- h^MttSi 

5 

(a) * * h^y £y >U-*5S#:* • #x fc — * Wbnift»©H 

(b) h^y — * h^^-A • t — *©HI©i*#:**'* h£K 
io hrt»©»B«fijK£»l5£-r3fifttl-&Bft*U SEMftfh^Hft^ffllSW 

ffi«©MBI#*^^ h i'J ^ *-#©fu®$J;&T>*^fflill©5 

tuMtciasbfefc^tj^ 

is (c) >7hx>M^-^^Mt5xV^>h, q&i&igfflP^K q&JR 

> <;-*5£#x • #xb-*wbn*&»©iiii©i*#:**'* b m.M<D 
itff$©y >y — ^5£#x • tfxt — 6 ©iftiRSftfcffl** 

2ofrt>teZ> (a) ~ (c) ©5fc©-W±©«JiB&»»fc£fc*W«fc'*'*W 
2 IB«©j##*M^®o 

5. 

(a) iRJRift*S?e'rs»J** fc N 

25 (b) j**>*©±«ic3iw 9&£©j«tt&«#6»ai£fts*#x* 

P^hfctfttts sulBAPy^ h tiHoy^ h©BBfc:J*:tf*Sfc»£lftW\ * 



WO 2004/068034 PCT/JP2004/000872 

- 14- 

& m A £ n 3 m 13 7. ifi± fa g C ti 5 ± # is£ i: ^ #{81 © H P Sfl -c S te 
Bo 

20 ffl^So 



WO 2004/068034 



PCT/JP2004/000872 



1/6 
FIG. 1 



1 3- 



g 1 



17 } 17 



2 2 



5 — 



9 



^-1 c 

-7 



-2 1 
©-2 3 



I 



1 2 



-DK,1 s 



— 8 

i 32 



6 — 



WO 2004/068034 PCT/JP2004/000872 



2/6 

FIG. 2 




WO 2004/068034 



PCT/JP2004/000872 



3/6 
F I G. 3 



CO 






WO 2004/068034 



PCT/JP2004/000872 



4/6 
F I G. 4 




ft 



WO 2004/068034 



PCT/JP2004/000872 



5/6 
FIG. 5 




it 



WO 2004/068034 



PCT/JP2004/000872 



6/6 
F I G. 6 



1 3- 



g 1 



2 1- 



2 2 



9 



r 



1 0 



— 7 



2 1 

(Py-2 3 



g 2 



— 8 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/000872 



A CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 F23J13/02, F23J15/00 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 F23J13/02, F23J15/00, B01D53/34 



Documentation searched other than nummum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Kbho 1994-2004 

Kbkai Jitsuyo Shinan Kbho 1971-2004 Jitsuyo Shinan Toroku Koho 1996-2004 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



E,X 



JP2004-85089A (Ishikawaj ima-Harima Heavy Industries 
Co . , Ltd . ) , 

18 March, 2004 (18.03.04), 

Par. Nos. [0003], [0006], [0009]; Figs. 1 to 2 
(Family: none) 

JP 5-293335 A (Takuma Co., Ltd.), 
09 November, 1993 (09.11.93), 
Par. No. [0021]; Fig. 1 
(Family: none) 

JP 2002-370012 A (Babcock-Hitachi Kabushiki 
Kaisha) , 

24 December, 2002 (24.12.02), 
Full text 
(Family: none) 



1,6 



1-7 



1-7 



I x | Further documents are listed in the continuation of Box C. 



I I See patent family annex. 



* Special categories of cited documents: T 
"A" document defining the general state of the art which is not considered 

to be of particular relevance 
W E" earlier application or patent but published on or after the international "X" 

filing date 

"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other «y" 
special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other means 
"P" document published prior to the international filing date but later than 
the priority date claimed 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
01 April, 2.004 (01.04.04) 



Date of mailing of the international search report 
20 April, 2004 (20.04.04) 



Name and mailing address of the ISA/ 

Japanese Patent Office 



Facsimile No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



Authorized officer 



Telephone No. 



INTERNATIONAL SEARCH REPORT 


International application No. 

PCT/JP2004/000872 


C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 
A 


JP 2002-228139 A (Ishikawajima-Harima Heavy 

Industries Co., Ltd.)/ 

14 August, 2002 (14.08.02), 

Full text 

(Family: none) 

JP 61-38617 A (GEA LUFIKUHLER GmbH. & Co,), 
24 February, 1986 (24.02.86), 

Page 3, upper right column, line 17 to lower 
left column, line 11 

& FI 851948 A & DE 3419735 A 
& FR 2564746 A & CN 85104835 A 
& IN 161338 A & CS 8503407 A 
& AT 128885 A 


1-7 
1-7 



Pnrm PPT/TQ ft f rnntiniiatinn r\f sernnri shftfttt Hamta™ OftA/TV 



lti}®#-§- PCT/JP2004/000872 



a. miv>m-$-z>$rm<D$tm mwm&m (ipc) ) 

Int. CI. 7 F23 J13/02, F23 J15/00 



Int. CI. 7 F23J13/02, F23 J15/00, B01D53/34 



B#S^JB&r^2r$a 1926-1996^ 

H^ffl-^IISIffi^^ 1 971-2004^ 

B#fflg^l/flgrS&&*ft 1 994-2004f 

B*mmmwr$mm£in 1996-2004^ 



EX 

A 
A 
A 



JP 2004-8 
2 0 0 4. 0 3. 

JP 5-2933 

1 9 9 3. 1 1. 
JP 2002-3 

2 0 0 2. 1 2. 
JP 2002-2 

2 0 0 2. 0 8. 



5 0 8 9 A CBJUAmftX&ttaggt) 

1 8, 03, 6, 9^, #1— 20 

3 5 A 

0 9, I2 1M, mi® (77 5 5-41) 
7 0 0 1 2 A (^7*3 y * B £$:5£#*±) 

2 4, ±X (77$y-4U 

2 8 1 3 9 A (^;i|ft#*mx|K!fcSi^*fc) 
14, (77 5 !)-*U 



1, 6 

1-7 
1-7 
1-7 



roj fern. m^i'-mRrrzxm 



rxj mz.Mm<ohz>xffix&ox > ^mxmvz-xmw 
tyj m~Mm<D$> zzmxtbix. ^&xmtm<Di&. 
£oxmmm*te^tm*.hftz>h<D 

r&j H-/'?7 1 yh775y-» 



20. 4 2004 



01. 04. 2004 



BIHHa»W©*«KfttJ«*>"t5te 

0#B#lftT (ISA/JP) 
100-8915 
W W KB** i=TI4#3f 



t&T ft 



3 L 



3 114 



®IS#-5§- 03-3581-1101 3 3 3 5 



i^PCT/ISA/2 10 (f2-t-iJ) (2004^1^) 



*ttiM-§- PCT/JP2004/000872 



3l/8:S:m<z> 
#7"=*!; — * 



A 



JP 61-38617 A • • T — ♦ ^7 b ^-WV 

a>v«:s>f) 1986. 02. 24, 03^— i^&JtflOBl 7fr 
-fcT^SB 1 1 ff 

& FI 851948 A & DE 3419735 A 
& FR 2564746 A & CN 85104835 A 
& IN 161338 A & CS 8503407 A 
& AT 12 8 8 8 5 A 



1-7 



iS;PCT/ISA/2 10 (M2**—i?<Oltt&) (2004^1^) 



